There has been controversy regarding the relationship between gastroesophageal reflux, microaspiration, and idiopathic pulmonary fibrosis (IPF). In the last decade, there is increasing evidence supporting a relationship between gastroesophageal reflux, microaspiration, and IPF. The presence of hiatal hernia further propagates microaspirations. Surgical management of hiatal hernia plays a vital role in the treatment.
Introduction
Interstitial lung diseases represent several conditions that chiefly involve the parenchyma of the lung. There are about 200 individual diseases that are classified under this broad category. They are grouped together because of similar clinical, roentgenographic, physiological, and pathological manifestations.
Idiopathic pulmonary fibrosis is a type of diffuse parenchymal lung disease which causes scarring of the lung tissue. Etiology remains mostly unexplained. Recent data has shown the potential role of subclinical microaspirations in the development of this condition. We present a case of diffuse pulmonary fibrosis in a patient with chronic microaspirations promoted by the presence of hiatal hernia. We hope to illustrate the contributory role of microaspirations in the pathophysiology of idiopathic pulmonary fibrosis to provide earlier recognition of the disease and offer possible interventions such as surgical repair of the hiatal hernia.
Case presentation
A 55-year-old Caucasian female with past medical history of gastroesophageal reflux disease, mild intermittent asthma, anxiety and panic attacks, moderately large hiatal hernia, primary hypothyroidism, and chronic low back pain presented to the emergency department with complaints of increasing dyspnea since the last 6 month period. The dyspnea has started insidiously and gradually worsened. She noted a decrease in her exercise tolerance. Pt denied any orthopnea and paroxysmal nocturnal dyspnea. She also complained of chronic cough that was productive of moderate amounts of whitish sputum. Pt denied any recent fevers, hemoptysis, and weight loss. She did not have any recent history of travel or sick contacts. She had a 30 pack year of smoking history which she quit about a year before presentation. Her occupational history was noncontributory to the presentation.
At the time of presentation her vitals were: temp of 37.6 C, pulse rate of 64 beats/min regular, respiratory rate of 20 breaths/min, and oxygen saturation of 92% breathing on 2 L nasal cannula. On physical examination, she was an obese Caucasian female who looked her stated age. Notable pertinent positives on the examination included a thick neck and dry crackles with Velcro rales auscultated at the bases of both lungs. Remainder of the examination was unremarkable. Review of the previous records from our institution and other institutions indicated that the patient had multiple admissions with similar complaints in the past. Provisional diagnosis during these admissions were either community acquired pneumonia or hospital acquired pneumonia.
On this admission, the patient was also initially started on antibiotics but she only noted minimal improvement in her symptoms. Further workup was conducted to identify the cause. Human immunodeficiency virus testing was negative. Tests for other infectious processes such as tuberculosis, Streptococcal, and Legionella pneumonia were negative. Angiotensin converting enzyme level was normal and there was no evidence of pulmonary embolism on imaging. Serial computerized axial tomography scans (CAT scans) demonstrated interstitial lung involvement with patchy bilateral ground glass opacities and mediastinal lymphadenopathy.
The infiltrates were progressively worsening on repeated CAT scans Fig. 1 demonstrating X-ray and Figs. 2e4 -CAT scans.
Patient finally underwent a video-assisted thoracoscopy for biopsy of the lung. Pathology revealed patchy organizing fibrosis with acute on chronic inflammation, microabscess formation, and foreign body granulomas with demonstration of frank vegetable matter in the lungs. Acid-fast stain test and Grocott's methenamine silver stain were negative. Findings were compatible with chronic microaspirations likely propagated by hiatal hernia causing idiopathic pulmonary fibrosis. The patient was referred for surgical repair of the hiatal hernia.
Discussion
Aspiration of gastric contents into the lungs is well-described phenomenon known to create an acute inflammatory reaction [9] . However, microaspirations and their consequences have not been described well in the literature. Recently, in a study conducted at the University of Chicago of twenty-five patients, number of associations have been found between chronic microaspirations, gastroesophageal reflux disease [GERD], elevated body mass index, and obstructive sleep apnea [10] . The most plausible explanation is the disruption of the ability to protect the airways.
In patients with esophageal dysfunction, ineffective passage of oral contents puts the patient at increased risk of chronic aspiration. GERD previously had been associated with interstitial lung disease in number of studies [4, 5] . Elevated body mass index is postulated to create a higher intra-abdominal pressure which leads to reduced pressure gradient across the lower esophageal sphincter promoting aspiration [6e8] . Anatomical or functional disorders of the lower esophagus also create a similar pathophysiological picture. Studies have shown that the hiatal hernias contribute to microaspiration as well. Clinically, these patients are more likely to be obese and often present with gradually progressive shortness of breath and chronic cough.
Chest radiography and CAT scans demonstrate bronchiolitis with centrilobular wall thickening, tree-in-bud opacities, and ground glass infiltrates. Pathologically, the spectrum ranges from foreign body giant cells and peribronchiolar granulomas to the terminal stage of fibrosis. Of note, the granulomas are more loosely arranged than those of sarcoidosis. Visualizing vegetable matter in the lung biopsy specimens is a rare occurrence and diagnosis is one of exclusion. There are no gold standard diagnostic tests. Imaging findings of hiatal hernia and the swallowing function studies can be supportive. Pulmonary function tests reveal a restrictive pattern of involvement.
Treatment is mainly focused on addressing aggravating factors like GERD [1] , underlying sleep apnea, and weight reduction which helps in reducing the intra-abdominal pressure. Prompt surgical evaluation and correction of anatomical abnormalities of the lower esophagus such as addressing the hiatal hernia in our case can play a contributory and vital role [2] .
